Introduction
Low back pain (LBP), the most common musculoskeletal disease, is experienced by 70-85% of the general population at some point in their lives [1] . Previous studies have shown that LBP plays a major role in the activities of daily living, losses in work days, and productivity [2] . The incidence of chronic low back pain (CLBP) has been reported to be 9% to 21% in the general population and has been increasing steadily [3, 4] . As a result, disability associated with CLBP has been studied extensively, and psychosocial factors that may contribute to pain and disabilities have also been studied systematically [5] [6] [7] [8] [9] .
Growing evidence suggests that depression, anxiety, and sleep disturbance correlate well with the degree of pain [5, [10] [11] [12] . In addition, numerous studies have shown a high prevalence of depression, anxiety, and sleep disturbance in patients with chronic musculoskeletal pain including low back pain, osteoarthritis, rheumatoid arthritis and fibromyalgia [13] [14] [15] [16] .
Recent studies have also demonstrated that general health related quality of life in patients with LBP showed a significant correlation with pain and disability [17] , an impairment mostly from the physical aspect in lumbar radiculopathy patients [18] .
The impact of chronic pain on psychological symptoms such as depression, anxiety and sleep disturbance, and quality of life has been the subject of interest in western countries. Therefore, disease-specific validated questionnaires have been developed for clinical purposes. However, there has never been research conducted on health associated quality of life, sleep disturbance and psychological status using a generic questionnaire aimed at Korean LBP patients, nor has there been research conducted using a disease-specific questionnaire which has been validated and translated into the Korean language.
Therefore, in this study, we compared CLBP patients with an age-and sex-matched normal healthy control group in aspects of disability, depression, anxiety, quality of life and sleep disturbance via self-administered questionnaires that are available in Korean and have been validated to have reliability in LBP patients in previous studies [19] [20] [21] [22] [23] . The questionnaires employed in this study are the 36-Item Short Form Health Survey (SF-36), Beck Depression Inventory (BDI), Beck Anxiety Inventory (BAI), Oswestry Disability Index (ODI), and Pittsburgh Sleep Quality Index (PSQI).
Material and Methods
This study enrolled 47 patients with CLBP (group P) who first visited an outpatient pain clinic between September 2012 and August 2013. Written informed consent was obtained from all patients after obtaining approval from the Institutional Review Board. All patients with CLBP were included even if they were receiving any prior conservative treatment. The exclusion criteria were (1) patients with LBP less than 3 months, (2) CLBP combined with other musculoskeletal diseases, (3) systemic medical disease such as cardiac disease, chronic renal failure, fibromyalgia and dysthyroidism, (4) history of back surgery, (5) primary psychiatric disorder such as depression, anxiety, or insomnia, and (6) individual who is incapable of understanding and answering the questionnaires. All spine pathologies were confirmed by magnetic resonance imaging.
The control group (group C) was composed of healthy volunteers without any LBP who visited our hospital for a medical check up and were age-and sex-matched with the study group. The exclusion criteria for group C were (1) presence of musculoskeletal disease, (2) any systemic disease, or (3) any history of psychiatric diseases. Among the 47 matched individuals in the control group, 1 individual did not complete the survey and 2 individuals were suffering from other musculoskeletal diseases. Therefore, 44 individuals were included as group C.
Assessment and instruments
Participants were evaluated with the BDI, BAI, ODI, SF-36, and PSQI. Detailed instructions and information on how to com plete the questionnaires were provided.
Survey instruments
Oswestry DIsability Index (ODI) The ODI measures the extent to which the functional level of a patient is limited by LBP. Jeon et al. [19] conducted the crosscultural adaptation for translating the English original version of the ODI into a Korean version. The ODI of the Korean version showed satisfactory reliability, and the Cronbach's alpha value and the test-retest correlation reliability were 0.9168 and 0.9332 respectively [19] .
Beck Depression Inventory (BDI) Depression in patients with CLBP was assessed with the BDI, a standardized questionnaire for the evaluation of cognitive, affective and somatic symptoms of depression. The Korean version of the BDI showed significant positive internal consistency (r = 0.88), and test-retest reliability (r = 0.60) [20] . A score of 16 has been suggested as an optimal cut-off value for the screening of depression in Korea [20] .
Beck Anxiety Inventory (BAI)
The BAI is a 21-item self-report questionnaire designed to evaluate anxiety symptoms. Each question is on a four-point scale that adds up to a total score of 0 to 63, with 0 representing no anxiety and 63 representing severe anxiety. A Korean language Vol. 66, No. 6, June 2014 Quality of life and low back pain version has been shown to have reliability and validity across both patients and the general population [21] .
36-item Short Form Health Survey (SF-36)
The Korean version of the SF-36 was used to assess the quality of life of the participants. It contains 36 items for a general health survey. The Korean version of the SF-36 was found to have satisfying content validity and discriminant validity. Cronbach's alpha coefficients were from 0.9298 to 0.9383 [22] . The test-retest reliability coefficients ranged from 0.710 to 0.895. The 36 items and scales are constructed using the Likert method of summated ratings. The SF-36 contains eight itemized categories and 36 questions. The eight categories are: 1) physical functioning (walking, lifting); 2) role function-physical (limitations in ability to perform usual activities); 3) bodily pain (level of bodily pain or discomfort); 4) general health perceptions (global evaluation of health); 5) vitality (energy level or fatigue); 6) social functioning (impact of health or emotional problems on social activities); 7) role function-emotional (impact of emotional problems on work or daily activities) and 8) mental health (anxiety, depression, sense of psychological well-being). The first four categories are the physical component, while the last four categories show the mental component of the survey. These ratings are summed to yield raw scale scores for each health concept and are converted to a 0 to 100 scale, with 100 indicating the best possible score.
Pittsburgh Sleep Quality Index (PSQI)
The PSQI is a 19-item, self-reported, questionnaire-based assessment of sleep patterns to measure subjective sleep quality. It has been widely used by various researchers to monitor and evaluate insomnia among patients [9, 10, 12] . Sohn et al. [23] analyzed the reliability and validity of the Korean version of the PSQI and evaluated its usefulness. The PSQI of the Korean version showed high reliability, and the Cronbach's coefficient and test-retest correlation coefficient were 0.84 and 0.65, respectively. The contents of the PSQI includes subjective sleep duration, sleep quality, sleep latency, habitual sleep efficiency, sleep disturbances, use of sleep medication and daytime dysfunction [23] . For our assessment, sleep disturbance was defined as a score greater than 5.
Statistics
To evaluate the homogeneity of groups C and P, demographic data including age, sex, educational status, marital status, occupational status, smoking, and drinking was compared. For the age, which is a continuous variable, the Mann-Whitney U test was used, and for the others, which are nominal variables, the chi-square test was used. In comparing the ODI, BDI, BAI, SF-36, and PSQI scores of groups C and P, ANCOVA was used in order to exclude the influence of educational status on the questionnaire scores, which was significantly different between the two groups. The 8 detailed categories of the SF-36 were compared between the two groups. To identify the correlation between the ODI, BDI, BAI, SF-36 and PSQI, Spearsman correlation analysis was used. We used power analysis to identify the proper sample size. Based on an α error level of 0.05, and a β error level of 0.2, 35 patients were required to detect a mean difference of 30 and standard deviation of 15 between groups in SF-36 scores. For all the analysis SPSS 12.0 (SPSS Inc, Chicago, IL, USA) was used.
Results
Group P and C did not show any statistically significant differences in the aspects of age, sex, marital status, occupational status, smoking, and drinking. However, the educational status between the two groups was significantly different (P = 0.000; Table 1 ).
Accordingly, ODI, BDI, BAI, SF-36, and PSQI were analyzed by ANCOVA and the expected mean values were compared excluding the influence of educational status. Group P: chronic low back pain patients for 3 months or longer, Group C: healthy control participants.
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The diagnosis of group P includes spinal stenosis (39/47), discogenic LBP (3/47), facet joint pain (3/47), and compression fracture (2/47).
The expected mean ODI score of group P was higher compared to that of group C (21.22 vs 5.34, P = 0.000). The expected mean BDI and BAI scores were also higher in group P compared to group C (20.15 vs 11.14, P = 0.001 and 14.85 vs 9.21, P = 0.020, respectively). In addition, group P revealed significantly lower scores on the SF-36 than group C, which indicates the impairment of quality of life (37.29 vs 67.04, P = 0.000). While all the other scores demonstrated significant differences between the two groups, PSQI scores between the two groups did not differ significantly (8.33 vs 6.56, P = 0.087, Table 2 ).
The incidence of depression (51.5 vs 6.8%, P = 0.000) and anxiety (42.5 vs 18.2%, P = 0.000) was higher in group P than in group C, with statistical significance. There was no significant difference in the incidence of sleep disturbance between the two groups (63.8 vs 63.6%, P = 0.985, Table 3 ).
There was no significant correlation between age and BDI, BAI, and PSQI scores. Nor was any significant correlation found between pain duration and BDI, BAI, and PSQI scores. However, the pain duration showed a negative correlation with SF-36. BDI, BAI, and PSQI scores showed a positive correlation with ODI, while SF-36 showed a negative correlation with ODI (Table 4) . The detailed categories of the SF-36 were compared between the two groups, and all 8 categories demonstrated significant differences. Each of the 8 scores was lower in group P compared with group C, including physical functioning (48.34 vs 68.82, P = 0.001), role limitations due to physical health (25.89 vs 64.96, P = 0.000), bodily pain (30.47 vs 69.86, P = 0.000), general Group P: chronic low back pain patients for 3 months or longer, Group C: healthy control participants. Fig. 1 ).
Discussion
Using self-report questionnaires is a potential way to measure functional disability and psychological status. In this study, we used disease specific Korean versions of questionnaires which have been validated and they revealed considerable functional disability with impairment of psychological status and low quality of life.
The incidence of disability related to CLBP is known to be 65% and factors associated with disability include work situation, low self efficacy, and depression [2] . Soysal et al. [24] compared preoperative CLBP outpatients with a healthy control group and concluded that disability assessed by ODI score was higher in the order of preoperative patient, outpatient, and control. We found that patients who had experienced LBP for 3 months or longer had considerable functional disability (mean ODI score, 21.218 ± 0.951).
Depression and anxiety are the most frequently mentioned psychiatric illnesses in CLBP patients. Polatin et al. [7] described that 59% of 200 CLBP patients, who were starting a functional rehabilitation program, met the diagnostic criteria for psychiatric illnesses. Major depression and anxiety were two common diagnoses among them [7] . The prevalence of depression and anxiety were reported as 55 and 48.57% respectively among Pakistan population with CLBP [25] . The authors also reported a strong relation between gender and the incidence of both depression and anxiety. Soysal et al. [24] showed that BDI scores were significantly higher in CLBP patients than in chronic neck pain patients or a healthy control group. The current study also demonstrated significantly higher incidence of depression (51.5 vs 6.8%) and anxiety (42.5 vs 18.2%) in CLBP patients. The scores on self-evaluated questionnaires for depression and anxiety were also significantly higher in group P compared to group C. This result suggests that LBP for more than 3 months places patients at greater risk of experiencing depression and anxiety, as do other diseases which lead to the development of chronic pain. The associated symptoms of depression and anxiety such as inability to concentrate, disturbed sleep, pessimistic mood, fatigue and loss of motivation may give rise to adverse influences on a patient's treatment and recovery process.
The quality of life in CLBP patients has been examined at great length in many previous studies, and depression and anxiety are major factors affecting quality of life for patients with chronic musculoskeletal pain [13] . Boskovic et al. [18] insisted that patients with chronic lumbar radiculopathy had significantly lower scores on the SF-36 questionnaire on the physical domain while their scores on the mental domain remained similar to those of the general healthy control group. Soysal et al. [24] reported that the quality of life which was evaluated by the SF-36 including all subcategories among CLBP and chronic neck pain patients showed significant impairment compared to a healthy control group. In our results, the quality of life assessed by the SF-36 has shown significant impairment among the CLBP patients. The mean scores for groups P and C were 37.286 ± 2.461 and 67.035 ± 0.663 respectively. The eight subcategories have also shown significant differences, not only the physical subdomain but also the mental subdomain, which indicates that both physical and psychological functioning is impaired with CLBP patients.
The sleep disturbance in CLBP patients has also been described in numerous studies. Artner et al. [26] reported the sleep deprivation incidence of CLBP patients as 42.22%. Higher pain intensity, failed back surgery syndrome, and a migrational background were related to the sleep deprivation [26] . It was demonstrated that sleep was significantly impaired among CLBP patients [27] , with a close relationship between pain severity and sleep disturbance [12] . However, in this study, no significant difference in the incidence of sleep disturbance was found between group P and group C. Also, the mean PSQI scores were similar between groups P and C, 8.331 ± 0.0637 and 6.556 ± 0.663 respectively. The result of this study in the aspect of sleep disturbance showed some discrepancy with previous studies. The probable reason for this result is that most of the participants in group P were diagnosed with spinal stenosis (82.98%) which has been shown to have no significant impact on the sleep disturbance [26] . Most patients with spinal stenosis do not complain of severe pain when in a lyingposition, but only when standing or walking. Therefore, this low level of pain with lying down might have little influence on sleep.
The correlation between disablility and depression, anxiety, and sleep disturbance has been well demonstrated by previous studies [6, 9, 28] . In addition, strong negative correlation between disability and quality of life has been reported [17] . According to our result, the correlation was found between ODI and BDI, BAI, and PSQI, using correlation analysis.
This result implies that the severity of depression, anxiety and sleep disturbance is proportional to the severity of disability, therefore, the intensity of pain including functional disability is directly related to the risk of causing depression, anxiety, and sleep disturbance. The duration of pain and the ODI score demonstrated a negative correlation with the SF-36. This result means that longer duration of pain and severity of disability shows inverse proportion with the quality of life.
Our study includes several important limitations. First, this study was performed in a single pain clinic with a small
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number of participants, so our results may not be generalizable. Second, our patient group did not include enough subgroups of CLBP, most participants were diagnosed with spinal stenosis, with a small number of patients with discogenic or facet joint problems. Third, the recruitment methodology showed several drawbacks with a relatively small sample size of both groups and unhomogenicity of the control group in their educational level. Fourth, our assessments of psychological status, sleep disturbance and SF-36 were obtained by participants' self-reported questionnaires, therefore, response bias could not be excluded.
Our findings suggest the importance of evaluating and managing the psychosocial illness and impairment in quality of life in CLBP patients and imply that these should be thought of as part of regular follow up. Psychological support and treatment is an important step in the patients with CLBP to minimize depression, and anxiety and improve quality of life. Although significant sleep disturbance was not found in CLBP patients in the current study, we still need to pay attention to the nature of sleep. A multidisciplinary approach including rehabilitation and psychiatry is critical to result in good therapeutic outcome.
Future investigations with large-scale samples are required to estimate generalizability, and systemic cohort studies aimed at diverse spine diseases in relation to psychosocial factors such as culture, ethnicity, and occupation would be beneficial.
